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Investigating the Changing Relation Between Consumer
and Designer in Post-Industrial Design
Guido Hermans, Umeå Institute of Design, Umeå University
Anna Valtonen, School of Arts, Design and Architecture, Aalto University

Abstract
This paper focuses on the post-industrial society and the changing object of design. Postindustrial design will be realized through the digitalization of the physical world and the
advent of digital fabrication tools such as 3D printing that bridge the gap between digital
design and physical goods. In post-industrial design professional designers will be
concerned with designing toolkits and incomplete designs rather than fully determined
products. The consumer will be adapting the incomplete design to his or her needs and
desires in some way or another. This adaptation could be done with minimal involvement
as well as by intensive participation.
The aim of this paper is to investigate the changing relation between consumer and
designer in a post-industrial society by examining the object of design. We exemplify the
new object of design by examining several consumer products that possess some
property of post-industrial design. Based on our research we propose four ways, or tactics,
for designers to deal with heterogeneous consumer needs and preferences, two of which
are unique to post-industrial design. We end this paper by briefly discussing the
implications to design practice and design education.
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The industrial designer was born out of the industrial revolution and the designer’s aim is
to design products that can be produced in mass and target a mass market. The
interaction designer was born out of the advent of computers and the digitalization of
information and communication. The rise of smart devices and the Internet lead to a new
professional practice focusing on human-computer interaction. Throughout the years
design as a field and professional practice has changed due to technological
advancements, social and environmental changes, and therefore the object of design has
changed. In the 20th century it has evolved from designing mass-produced products, to
product interactions, to product experiences to product service systems.
The post-industrial society (Bell, 1976; Hunt, 2005) will have its affects on the object of
design and what designers design will change compared to what they designed in the
industrial society. Post-industrial design will be realized through the digitalization of the
physical world (Gershenfeld, 2005) and the advent of digital fabrication tools that bridge
the gap between digital design and physical goods. The development of digitalization of
information leads to easy distribution and sharing of information. Products have become
data and are thus as easy to share as a text document. 3D printing is emerging for
producing end-use products through increased performance and accessibility and this
leads to on-demand production of individualized products. Flexible manufacturing
technologies allow distributed manufacturing of products and an increased possibility to
adapt to local needs. Furthermore, new design tools in the form of software enable a
larger audience to engage in digital design.
The aim of this paper is to investigate the changing relation between consumer and
designer in a post-industrial society by examining the object of design. We exemplify the
new object of design and based on our research we propose four ways, or tactics, to

mediate between consumer and designer, two of which are unique to post-industrial
design. These tactics will guide us in discussing the implications to design practice and
design education. In this paper we will use designer to indicate the professional designer
and consumer and layperson to refer to the person who is not trained or experienced as a
designer, but engages in design activities.
This paper is structured as follows; first we will look how the role of the industrial designer
has developed in the industrial society and discuss the characteristics of post-industrial
design. We analyze examples of a new object of design from today’s design practice
where the designer has adopted a new role. We present a model that depicts the relation
between consumer and designer in post-industrial design based on designer’s versus
consumer’s influence and value to the consumer. We end this paper by discussing the
implications to the role of the professional designer and give an outlook on the future of
design practice as well as design education.

From Industrial to Post-Industrial Design
Industrial Design and the Industrial Society
The object of design has changed over time. The design practice has its roots in crafts,
and in pre-industrial time the same craftsman that produced the object also designed it.
With the arrival of industrialization, design became a necessity as a separate activity in
production once a single craftsman ceased to be responsible for every stage of
manufacture from conception to sale (Forty, 1986, pp.29).
Even within the context of industrial production, the role of the designers has changed
over time. From merely giving a shape to an industrially produced product, industrial
design has broadened to encompass also the entire companies product portfolio, to
thinking about its brand, to design the end-users experience, to design interactions and
services for them, and to manage the entire design process as part of the companies
strategy (Valtonen, 2007).
Industrial design has never been done alone, or merely on the whim of the designer, but
within the industrial context where many other professional practices have participated in
the process. These have included the engineers who have designed the production
process and the tools to produce the products with and the marketing and sales
professionals, just to mention a few. What is common to these is that they are all
professionals within their own field, and collectively work together as specialist on part of
the process.
What is changing now is the role of the people who are not professionals of product
development, but rather laymen, end-users and customers. Historically, the consumer
involvement was limited to their purchasing power; they chose what to buy from the
offering that was given them. The classical example of this approach is Henry Ford, where
Ford allegedly said that the end-users could have the T-Ford in any colour they wanted,
as long as it was black.
Despite this attitude of very limited involvement of the consumer it soon became
commonplace to offer the end-user a set of options that they could choose between. In
the seventies and eighties the use of focus groups, which were end-users who said in
advance what they would prefer, increased heavily. New production technologies also
made it possible to include more variations in the product options and this eventually lead
to mass customization. Mass customization (Davis, 1987; Franke & Piller, 2002; Tseng &
Jiao, 2001) is a strategy that allows consumers to adapt a product to their preferences
with a near-mass production efficiency in manufacturing. A shift has taken place from no
consumer involvement to limited forms of involvement to active participation of the
consumer through co-design approaches.

Post-Industrial Design: From Anticipation to Adaptation
In industrial design the distinction is clear between consumer and designer and well
documented in their respective names, the consumer consumes what the designer has
designed. This distinction gets opaque in post-industrial design where the distinction
between consumer and designer is not obvious. It could be seen as a continuum with
many forms in between, from the passive consumer, to user, to power user, to designer,
to meta-designer (Fischer & Scharff, 2000, p.403). The way society sees consumers, their
passive role, as well as their own mindset has to change in order to go from a
consumptive to a creative role of the consumer (Sanders, 2006). In the industrial age the
way to mediate between consumer and designer is either by using choice or
customization. When using choice the consumer and designer relate to each other in a
way where the designer proposes several options and the consumer either accepts or
rejects these proposed solutions.
Post-industrial design in contrast to industrial design relies on the principle of adaptation
(Hunt, 2005). Adaptation is also a fundamental characteristic of the biological world and
forms the basis for natural selection of species. The ability to adapt to a changing
environment is crucial for any organism to survive. In the man-made world, on the other
hand, prediction and planning are valued and used to exert control. Adaptation in postindustrial design is used in this paper as in adaptation to local needs and individual
preferences and consequently adaptation of the production volume and point of time of
production. Different scholars have acknowledged adaptation as an important aspect of
design. Fisher and Scharff talk about adaptation during design and use time (Fischer &
Scharff, 2000). Adaptation during design time can be interpreted as the layperson
designing his or her part of the design before manufacturing or assembly, for example by
using modules that can be combined to form a product. The use of a product is difficult to
predict if not impossible and therefore Moran argues that designs should be able to be
adapted during use time (Moran, 2002). Moran refers to interactive software systems, but
a similar case can be made for physical products that should be adapted by its users for
their individual use. Wakkary and Maestri argue that adaptation is something that happens
all the time in the real world where people adapt products to their needs and activities.
This form of design also referred to as everyday design (Wakkary & Maestri, 2008), states
that use should not be meticulously defined in advance, but people should be able to
appropriate it (ibid).
Adaptation can be poured into different conceptual moulds. Fisher and Scharff use the
notion of meta-design, which enables consumers to engage in the design of new media in
a way that is meaningful to them. Meta-design is defined as “empowering humans (albeit
not all of them, not at all times, not in all contexts) to be and act as designers” (Fischer &
Scharff, 2000, p.403). They argue that problems cannot be fully solved at design time, but
that they best can be solved during use time when the users know the context (Fischer &
Scharff, 2000, p.398). Garud et. al. argue in a similar way, stating that there is no longer a
clear boundary between what is being designed and for what context it is designed since
there is continual change (Garud, Jain, & Tuertscher, 2008). They introduce a pragmatic
design approach, which is based on “continually evolving and essentially incomplete” (ibid,
p.367). In new media, the content created by the user in a system that allows them to do
is also referred to as user-generated content (Cruickshank & Evans, 2008). Von Hippel
uses the notion of toolkits for user innovation to depict the unfinished design (Von Hippel,
2001). A toolkit should enable laymen to complete a design developed by a professional
designer.
Post-industrial design is characterized by adaptability; therefore we will examine examples
of adaptability from today’s design practice to gain a better understanding of this newly
acquired concept.

Examining the New Object of Design
By examining the object of design, we will learn about the relation between consumer and
designer. In the analysis we will describe examples from design practice, the
manufacturing techniques used and discuss the interplay between layperson and designer.

Adaptability, Code and Digital Fabrication
To discuss the new object of design we examine four examples from design practice that
exemplifies post-industrial design. The object of design is intentionally incomplete and
typically includes adaptability, the use of code as design material and the use of digital
fabrication technologies (Hunt, 2005). Adaptability is the main characteristic of postindustrial design and concerns designs that are adaptable to a specific context, a user’s
individual need or preference. Context-dependency is a concept used in architecture
(Kalay, 1999), but seldom applied in product design. Typically, mass–produced products
are designed for a particular use situation but these situations are generalized. In postindustrial design, the individual consumer could adapt a design to their personal situation.
Code can be seen as a material to design with and with the advent of digital fabrication
technologies this can also be done for the physical world. Objects can be designed by
computation and the use of algorithms rather than being represented digitally by using
computer-aided design software. Digital fabrication technologies such as laser cutting,
CNC milling and 3D printing, are flexible manufacturing technologies that use a digital file
as input. The main advantage is that they can produce on-demand and that each design
can be different from the previous one.

Examples of the New Object of Design in Design Practice
We selected four examples of consumer products (Figure 1) that possess some property
of post-industrial design. Even though these might not be perfect examples of what the
object of design ought to be; they point in the direction and guide us in formulating and
discussing the new object of design.
The Breeding Tables1 is a design of a table which has a set of legs generated by an
algorithm. The designers have developed an algorithm and thereby constrained the
possible outcomes. Within these set boundaries the system can generate many instances
and produce aesthetic variation. Computation is used as a means to generate variety on a
specified theme. The tables are produced by cutting sheet metal into the desired form.
There is no interplay between consumer and designer, but the consumer can choose from
a large variety of table designs that differ aesthetically from each other.
Suuz2 is a company that offers made-to-order personalized jewellery. The website allows
consumers to customize jewellery through an easy to use interface and it offers a range of
template designs and materials. The designs are produced by 3D printing and the
production of the jewellery is completely postponed till after consumer involvement. The
designer determines the function and aesthetics and leaves room for the consumer to
make the piece of jewellery personal by allowing one to add text.
SketchChair allows consumers to design their own piece of furniture (Saul, Lau, Mitani, &
Igarashi, 2011). The software allows one to draw a two dimensional shape of a chair and
the systems generates a 3D structure that is producible on a laser cutter. There is a clear
division of tasks between user and system in order to support laymen to be able to use it.
This division enables the user to be part of the design, although limited, but at the same
time, the designer’s intent it maintained and present in each design. The designs can be
produced on a laser cutter from sheet material and it has to be assembled afterwards.
The Lampadina Mutanta lampshade from the Future Factories project (Dean & Atkinson,
2003) consists of a bulb shape on which tentacles are placed. The size, number and
1"Breeding"Tables"by"Kram/Weisshaar,"www.kramweisshaar.com""
2"Suuz,"www.suuz.com"
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positioning of these tentacles randomly vary and therefore the final shape emerges from
the computer-generated process. This process is developed by the professional designer
and to an extent controlled by the designer without any consumer involvement. These
lampshades are then produced by 3D printing.
Each example that we have discussed exemplifies post-industrial design in some way or
another. The images of the designs (1a, 2, 3 and 4) only depict one instance of the design,
but as one can see in Figure 1b there are many instances. This pluralism is characteristic
of post-industrial design and therefore depicting a post-industrial design in a single image
is not representative of the many possibilities it consists of.

Figure 1 Breeding Table no.68 (1a) and multiple instances (1b), Suuz 3D printed ring (2),
SketchChair (3) and Lampadina Mutanta lamp (4)

Consumer-Design Relation in Post-Industrial Design
The analysis of design projects leads us to propose and specify several relations between
the consumer and the professional designer. We introduce the notion of tactics, and
propose four tactics and discuss each of them relating to the analysis of design projects
as well as the literature study. Hereafter, we present a model that positions the different
tactics in relation to the influence of the designer and the consumer on a design.

Defining Tactics
Tactics is used in this paper as ways for designers to deal with heterogeneous consumer
needs and preferences. The consumer is involved, from committing to a choice to active
participation, and tactics deal with the tension between consumer and designer. The
relationship between the consumer and designer is a service relationship; typically the
designer is in service by developing meaningful products for the consumer whereas the
consumer is being served (Nelson & Stolterman, 2012, p.41). The products that are
developed are meaningful to the consumer and they have value, therefore they are willing
to purchase and use them. In post-industrial design, the consumer is no longer just being
served, but acts as an active participant in the design process. From our research, we see
that the role of the consumer can be fulfilled in different ways and therefore we propose
four tactics, namely choice, customization, appropriation and emergence.

Tactic Choice
Choice is the tactic that forms the basis of industrial design and mass consumption and it
appeals to the consumer by providing alternatives. The designer aims to satisfy a variety
of consumers and therefore a variety of consumer needs and preferences while
maintaining full control over the designed objects. In the industrial society a consumer has
the choice between a black, white or blue toaster. Each design has been fully defined and
even produced and the consumer can simply accept or reject the solutions. A certain
amount of choice is meaningful to the consumer; one can choose a more preferred
solution over a less preferred solution, for instance in terms of aesthetics or functionality.
Too little choice might not be satisfactory to a group of consumers while offering too much
choice could have a range of negative effects such as postponing purchasing decisions
and confusion (Schwartz, 2004).
In post-industrial design the tactic choice is still a viable way to satisfy the consumer as
can be seen from the example of the Breeding Tables. The uniqueness of the tables is
however created in a different way than would be done in industrial design. There is
certain randomness in the designs and the use of an algorithm allows the designer to
generate many instances within the same design family. The designer is able to create
many instances so that each single consumer can have a different table in terms of
aesthetics. An advantage for the manufacturer is that the tables can be produced ondemand, which means that they can be produced according to real markets needs rather
than based on anticipated sales. The tactic choice puts the designer in the driving seat
and the consumer is the passive receiver of a design. This relation works to a certain
extent and especially for certain product categories such as standardized components.
However, when we look at more personal and expressive products the higher involvement
of the consumer might be beneficial for consumer, designer and manufacturer.

Tactic Customization
Customization is concerned with differentiating a product from a generic group of products
(Tsigkas & Papantoniou, 2009). This tactic requires an increasing involvement of the
consumer and allows the consumer to alter proposed solutions to fit his or her preferences.
The designer retains most of the control over the solution and the possibility for
customization, however, the consumer becomes involved and thereby creating something
more valuable to them. The tactic customization creates value in the industrial society
since differentiation is difficult to establish in the industrial manufacturing system. Apart
from hand-made luxury products, the automotive industry where a consumer can choose
engine type, colour, fabric colour and pattern and so on is a example of customization on
a large scale. Customization is deterministic and often deals with the configuration of
prefabricated modules or the arrangement of predetermined options.
Post-industrial design makes customization almost effortless to realize due to the use of
digital fabrication technologies such as 3D printing. Companies that offer custom 3D
printed products such as jewellery are widely available by now. Customization invites the
consumer into the design process and gives room for the consumer to express, often
aesthetic, preferences. Customization is based on the idea that a unique product is more
valuable to a consumer than a standardized product. Industrial manufacturing systems are
designed to deliver high volumes of the same products while digital fabrication
technologies enable one-off production and this could make customization a commodity.

Tactic Appropriation
The tactic appropriation is concerned with contextualizing a design to a particular context,
user situation or desire. The involvement of the consumer is more substantial compared to
customization and the outcome is less determined on forehand by a designer. The
concept of appropriation has been used in architecture where the designer appropriates a
building to a specific site with contextual needs and demands. The context informs the

function as well as the form of a design (Kalay, 1999). An example of appropriation in
architecture is the Endesa solar pavilion (Figure 2), which has been designed for a
specific location and the façade with solar panels has been optimized towards the path of
the sun for that specific geographical location. (IaaC & Rodrigo Rubio Architect, 2012). In
this way, the façade catches the most sun throughout the year while at the same time
satisfying the criteria of minimal direct sunlight inside the pavilion and a certain amount of
window area.
In post-industrial product design appropriation would be concerned with ‘owning the
design’ that one creates and is characterized by increasing participation of the consumer
and decreasing the influence of the designer. A product should be designed for a
particular context and each individual consumer has his or her context and usage of a
product, which cannot be determined completely by a designer in advance. In this way,
the design is personified rather than configured from pre-determined modules (Tsigkas &
Papantoniou, 2009). The SketchChair toolkit hints towards appropriation since it enables
the user to appropriate the function of the furniture. One could for instance design a
regular chair, a rocking chair or a stool depending on how one would use it in a certain
situation. The tactic appropriation is a new way to think about the relation between
consumer and designer in post-industrial design. It opens up for new possibilities where
products not only become differentiated from the homogenous group, but where they
become contextualized and individual to a particular consumer.

Figure 2 Endesa solar pavilion (IaaC, Barcelona, Spain, 2011)

Tactic Emergence
The tactic emergence can be seen as an explorative process that has a direction, but not
a determined end point. A designer would define a set of rules or conditions and the
design “becomes known”3 from the context. The consumer could be involved and steer
the emergence in one way or another. Emergence is present in the natural world where
organisms grow, evolve and adapt over time to a particular environment. In the man-made
world, algorithms can have emergent qualities where they describe a set of rules and the
process of applying these rules will lead to an outcome. A example of emergence is the
use of databases in web design where information can be retrieved for each visitor
thereby creating a unique experience depending on one’s input or situation.
Emergence can also be found in the analogue world and it could be seen as form finding
rather than form giving. Form finding is not an entirely new concept; the craftsperson was
already concerned with finding the form within a material. The structure of natural
materials, such as wood, dictate to an extent what a craftsperson makes from it. In the
post-industrial society the focus shifts from the designer as form giver to the designer
enabling form finding. The form emerges rather than being given in advance. In the post3"MerriamAWebster"dictionary,"www.merriamAwebster.com""

industrial process, the form emerges like it does when a craftsperson is working, however,
the difference is in the way it is achieved. Post-industrial design finds form through
computation and code whereas the craftsperson works by hand. The post-industrial
designer does not define a final shape of a product, but one formulates rules that generate
a final shape. This process can take place with or without consumer involvement.
The project Future Factories could have emergent qualities when the Lampadina Mutanta
(Figure 1-4) would focus on adapting the tentacles to the usage, environment or another
external influence. In this way, a lampshade could be generated that fits a consumer’s
context, preferences and usage in a way that is both surprising as well as appropriate,
without a designer determining it completely in advance. The tactic emergence inclines
towards a more natural rather than mechanical way of designing objects. It opens up to
notions of ambiguity such as randomness and mutation compared to strict control of the
whole object by the designer.

Designer’s versus Consumer’s Influence
In Figure 3 we present a model that positions the four tactics in a diagram with the tension
between consumer and designer on the horizontal axis and the value of a design to the
consumer on the vertical axis. The tension between consumer and designer when working
together on a design consists of the influence of the professional designer on a design
versus the influence of the consumer.
The designer has a design intent and authority, which is created by expertise, knowledge
and experience in developing products. By empowering the consumer, the designer faces
a decreasing design intent compared to the way it used to be in industrial design. This
means the designer will be less concerned with defining the details of a particular design
and more concerned with developing rules that are able to generate many design
instances. The other side of the tension is the consumer who has to commit, spent time
and effort when being part of the design process. The increasing influence a consumer
can have on the design of products requires skill and competence. The value of a product
to the consumer is established through empowerment and it includes not only economic
value -willingness to pay-, but also emotional value when the consumer ‘bonds’ with the
object due to their involvement.
This model is based on the assumption that the value of a design to a consumer will
increase when a design is less determined by a designer in advance. It does not assume
however, that more consumer participation will necessarily lead to a higher value.
Furthermore, the tactics appropriation and emergence are positioned in the schema next
to each other because it is not entirely clear at this point how much commitment they
require from the consumer and how much value they create to the consumer. This
schema brings forth the issue of co-existence of tactics, which means that a consumer
can engage with more than one tactic. For example, one can appropriate a bicycle to
one’s usage and preferences and choose a toaster from a standard selection of toasters.
A consumer can engage in different ways in designing the physical world for different
products depending on what products are important to the consumer.
In post-industrial design appropriation and emergence are two new ways to see the
relation between the consumer and designer. Furthermore, choice and customization are
tactics that were also identified based on the research presented in this paper, but they as
such are not new.

Figure 3 Tactics mediating consumer and designer in post-industrial design

Discussion and Implications
In this paper we have analyzed the object of design in post-industrial design based on
adaptability, the use of computation and digital fabrication. By analyzing examples of the
new object of design we were informed about the relation between consumer and
designer. We introduced the notion of tactic to describe different ways in which designers
can deal with a large variety of consumer needs and preferences. We identified four
tactics, two of which -appropriation and emergence- are new to design.
In post-industrial design professional designers will be concerned with designing toolkits
and incomplete designs rather than fully determined products. The layperson will be
adapting the incomplete design to his or her needs in some way or another. This could be
done with minimal involvement by using the tactic choice as well as by intensive
participation. Post-industrial design is from the designer’s perspective concerned with
indeterminacy whereas from the consumer’s point of view it brings freedom and requires
competence.
Appropriation and emergence are post-industrial tactics whereas choice and
customization are also present in today’s industrial society. The tactic choice and
customization might be understood and applied in a different way in a post-industrial
setting, but the dynamics in the relation are still the same. In the example of Breeding
Tables the consumer is able to choose form many different table designs, that are
computer-generated variations on a theme, but their basic interaction with the designs is
still to choose from a set of determined options. Appropriation and emergence on the
other hand bring in a new dynamic in the relation between consumer and designer and it
also leads to a certain ambiguity. The four tactics that we identified based on our research
might not be the only ways to mediate the relation between consumer and designer in
post-industrial design.
Where customization is typically associated with aesthetic choices and even styling, the
intention is that through appropriation and emergence a higher level of adaptation is
reached, a form of adaptation that goes beyond merely aesthetics. This creates true value
to consumers when being an active participant in the design of everyday products.
Previously we have taught our designers that they are in charge of the full product
creation process, or product experience, ranging from the initial understanding of the enduser needs to the finalized product. Now this full control is disappearing, and the skills
needed from designers are changing. Designers and their work now need to mediate with
the consumers in a meaningful way. Designers also need skills to create toolkits and

decision-making material for the consumers that will ensure that the consumers can feel a
higher level of participation but still create products of professional quality. This is a big
change from the current designer-centric thinking, and one that will require immense
changes for how we educate designers for the future. Are we ready for it?
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